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Obtaining high vegetal productions depends on the quality of the biological material that can manifest its highest 
productive potential only under optimum environmental and technical conditions [3].Since a complex of factor and 
environmental conditions altered in time and space by the humans influences agricultural production, we need to know 
in detail all determining factors from the perspective of their productive capacity so that we can choose the most 
adequate uses for the reasonable management of renewable natural resources.Soil is, among factors and physical-
geographical conditions determining for the environment in which plants grow and yield, a major component whose 
role is, on one hand, to point to the evolution of the features of growing plants and, on the other hand, to store all the 
influences of the other conditions and factors: thus, it records with fidelity and in a continuous way all the phenomena 
occurring in a certain place and time interval.Taking into account all this, the paper presents a few aspects regarding 
physical-geographical features and soil quality based on both soil science and agro-chemical information from the 
archives of the Soil and Agro-chemical Study Office (SASO) Timişoara and on such studies as “Research regarding the 
soil and climate and anthropogenic factors impacting land productivity in the Low Banat Plain”carried out within the 
doctoral school between 2015 and 2017.  
 




To determine the complex relationships 
between the different features of the soil, and 
between soil features and geomorphologic and 
hydrological ones, specialists have carried out both 
in Romania and abroad numerous researches meant 
to define soil categories both genetically and in 
relation to the differentiated impact on land 
productivity and on land suitability for different 
crops; they thus determined the inter-relations with 
impact on harvest level up to the highest limit of the 
climate pattern characteristic to different soil and 
climate areas [14]. 
 




Numerous studies and researches at national 
level have pointed out that among cultivation 
technologies, environment, level of economic 
development and life quality, there are relationships 
of interdependence [1, 2, 4, 8, 9, 11, 12, 13, 14, 15, 
16]. 
Due to its role and functions, agriculture is a 
major user of natural resources with 
disproportionate impact on the environment that 
depends on sustainable resources to be long-term 
stable.  
First, agriculture depends on agricultural 
lands; in a certain way, land productive capacity 
depends on the way agriculture uses the lands 
(soils): incomplete or improper cultivation 
technologies affect seriously productions and 
particularly soil resources not only quantitatively, 
but also qualitatively.  
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The goal of this research is rooted in thescientific concerns and practice meant to identify 
and establish an integrated management of the agro-
ecosystems effective economically with low 
energetic and financial efforts, soil and environment 
ecological and conservative; this research is in line 
with the funding of a system of sustainable 
agriculture meeting domestic requirements for the 
establishment of a scientific database necessary to 
support technology and to develop integrated agro-
ecosystem  integrated management.  
Taking into account all this, this paper 
presents, based on both soil science and agro-
chemical information from the archives of the 
SASO Timişoara and on research carried out within 
the doctoral school, a few aspects regarding the 
features of the natural setting as elements defining 
the structure of the land fund and the quality of the 
soils to ensure specialised support for central and 
local public administration authorities in the 
development of renewable natural resource (soil, 
water, biodiversity) management programmes . 
 
 
2. Material and Method 
 
The research focused on an area of 393,028 
ha (Table 1), of which 367,583 ha (93.52%) are 
agricultural lands in SW Romania belonging to 42 
territorial administrative units representing 53% of 
the agricultural area (693,417 ha) of the Timiş 
County.  
 
Table 1. Land fund situation* 





1 BebaVeche 7793 976 3 16 30 8818 4 216 367 9405 
2 Biled–Şandra 8853 972 16 3 1 9845 0 242 605 10692 
3 Becicherec 7126 1628 583 6 1 9344 8 277 429 10058 
4 Cărpiniş-Iecea 7022 343 0 20 14 7399 2 160 524 8085 
5 Cenad 6504 728 43 4 104 7383 366 242 500 8491 
6 Cenei -Checea 10178 1304 154 1 7 11644 14 227 646 12531 
7 Comloşu M. 8203 495 3 18 5 8724 8 182 565 9479 
8 Dudeştii V. 16257 2715 36 40 14 19062 18 564 920 20564 
9 Jimbolia 8990 725 12 9 9 9745 6 234 876 10861 
10 Lenauheim 10087 404 17 12 0 10520 2 166 587 11275 
11 Lovrin 11339 138 6 13 223 11719 34 79 802 12634 
12 Periam 7653 749 37 4 600 9043 74 144 572 9833 
13 Sânnicolau M 10668 1607 47 12 355 12689 36 320 858 13903 
14 Sâmpertu M 15539 3084 154 8 11 18796 201 561 848 20406 
15 Sânmihaiu R 5344 1137 362 4 4  6851 10 225 440 7526 
16 Sânandrei 6783 1539 206 1 5  8534 23 171 512 9240 
17 Săcălaz 9347 1282 187 4 7 10827 1 356 765 11949 
18 Timişoara 7060 426 224 39 84  7833 649 318 4127 12927 
19 Teremia M.   6641 625 28 453 2   7749  8 141  468  8366 
20 Variaş   9485 722 157 1 1 10366 1 148  652 11167 
 Mures-C Bega  80872 21599 2275 668 1477 206891 1465 4973 2063 215392 
1 Ciacova 10221 1964 263 0 58      12506 299 352 692 13849 
2 Foeni   4728  931 151 0 6 5816   3     194 393 6406 
3 Giroc 3883   499 32 4 7 4425 419 128 556  5528 
4 Giulvăz 7082 2143 317 4 2 9548 11 268 469 10296 
5 Jebel-Pădureni  8045 1634 258  0 5 9942 1260 319 553 12074 
6 Liebling  6498   858 406 0 12 7774 21 124 907 8826 
7 PeciuNou  9118 1960 883 24 210 12195 54 206 519 12974 
8 Şag-Parţa  7217 1130 100 55 24 8526 76 255 682 9539 
9 Uivar 15658 2213 214 1  13 18099 24 594 836 9553 
 C Bega-C Lanca 72450  13332 2624 88 337 88831 2167   2440  5607 99045 
1 Banloc+Livezile 12442 2816 214 0  9 15481 572 543 764 17360 
2 Denta 7420  849 133 0 12 8414 195 158  373   9140 
3 Deta   2379  463  56 0  6 2904 35   32   303  3274 
4 Gătaia+Birda 15951 2694 830 17  4 19496    342 298 1117 21253 
5 Ghilad   8223 2076 162 1 25 10487 41 352 547 11427 
6 Giera   6446 2002 101 0  7 8556  6 278 335 9175 
7 Voiteni   5438   932  151 0  2 6523  11 101 327 6962 
 B I Bârzava 58299 11832 1647 18 65 71861 1202 1762 3766 78591 
 Total  C. down 311621 46763 6546 774 1879 367583 4834 9175 11436 393028 
 % 79.29 11.89 1.67 0.19 0.48 93.52 1.23 2.34 2.91 100 
 % 84.78 12.72 1.78 0.21 0.51 100     
* OCPI Timiş (31.12.2006) 
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The study of the ecological and soil 
conditions was carried out in accordance with the 
“Methodology of Soil Studies” (vols. 1, 2, and 3) 
developed by the National Institute for Research and 
Development in Soil Science, Agro-chemistry and 
Environmental Protection (RSAI) Bucharest in 
1987, and completed with elements specific to the 
Romanian Soil Taxonomy System (RSTS-
2003/2012), as well as with other regulations 
updated by the Order of the Ministry of Agriculture, 
Waters and Forests no. 223/2002, and by the Order 
of the Ministry of Agriculture and Rural 
Development no. 278/2011 based on the soil science 
information accumulated in the archives of the 
SASO Timişoara (for over 65 years); we completed 
these studies with elements recently collected from 
the field [18,19].  
Analyses and other measurements were made 
in the laboratory for physical and chemical analyses 
“SASO-BUASVMT” of the Faculty of Agriculture, 
Banat University of Agricultural Science and 
Veterinary Medicine “King Michael I of Romania” 
from Timişoara (BUASVMT), located at 119, 
CaleaAradului,RENAR-accredited according to the 
STAS SR EN ISO/CEI 17025, accreditation 
certificate no. LI 1001/2013. 
 
3. Results and Discussions 
 
The development of the plain in the studied 
area is closely related to the local basic level of the 
Pannonic Depression in the medium-Danube area, 
to the numerous water courses springing from the 
mountains, to the elevation movements from the 
East and to the subsidence movements from the 
Wet, which determined the evolution of two large 
groups displayed from East to West: high plains 
(close to the hills) and low plains parallel to the 
River Tisa. 
The geological past of the studied area is 
linked to that of the Banat-Crisana Plain (to which it 
belongs), representing one of the eastern portions of 
the large sedimentary basin called the Pannonic 
Depression.  
The Pannonic Depression sunk along older 
rifts towards north-south, more numerous towards 
west and less towards the Carpathian Mountains, 
starting with the Badenian, with a peak in the 
Pannonian, after which it became slower [7]: the 
balance of the rifted blocks, amplified by tectonic 
events, determined advances or withdrawals of the 
marine (Thetys) or lacustrine (Pannonic) fields.  
The low plain starts at 80 m of altitude and it 
overlaps the subsident area of the Pannonic 
Depression, made up of submersed dejection cones 
identified under the fluvial-lacustrine deposits as 
marshes, later covered by different materials such as 
recent alluvia or Aeolian deposits of loess nature on 
which old settlements developed and practices 
agriculture. 
The low altitude and the small depth of the 
groundwater in recent alluvia explain the 
discontinuous display: the relief is made up of a 
succession of hills and fluvial-lacustrine depression 
areas characteristic of a continental delta (the Mureş 
River Delta). 
Depending on the variation along the north-
south direction of the morphological, hydrographic, 
and lithologic conditions, and on the nature of 
generating agents, several subunits can be identified 
here (17): 
The Aranca Plain (Felnac-Periam-Valcani), 
located between the River Mureş and Galaţca, is a 
wide depression representing the lowest portion of 
the plain in the studied area, with altitudes of 77-83 
m, with a dull land morphology (sparse small 
depressions or hills) whose level difference is hardly 
above 0.5-1 m, and whose monotony is interrupted 
here and there by the presence of some manmade 
mounds 3-5 m high (10). Overall, it is a low area 
with many abandoned watercourses whose main 
feature is excessive clay in the superficial layer and 
the expanded character of loamy minerals; the area 
has been particularly subjected to hydro-
ameliorative works. 
The Galaţca Plain (Pesac-Lovrin-Teremia) is 
located on an old hill of the River Mureş and on the 
main course of the River Galaţca, wit altitudes 
oscillating around 100 m; it is formed mainly of 
coarse fluvial deposits re-modelled later by the 
wind; the area is covered, in the Teremia Mare area, 
with sand dunes fixed with grapevine plantations. 
The Jimbolia-Cărpiniş-Biled Plain lies 
between the Galaţca Canal and the River Beregsău; 
it represents the area with the most fertile soils in 
the studied area. It is made up mainly by loess 
deposits in relatively thin layers (2-4 m), overlapped 
over coarse deposits of fluvial origin. 
The Cenei-Ionel Plain is located at the 
western margin of the vast dejection cone generated 
by the Timiş, Bega-Beregsău. With altitudes 
between 78-89 m, it is a relatively recent plain, with 
a general flat plan fractioned by numerous 
meanders, dead branches and wide depression areas. 
Due to the rather varied micro-relief, the plain 
surface is spotted by numerous ponds in spring after 
snow melting and during heavy rainfall, ponds that 
disappear only through water evaporation. 
The Banloc Plain, located between Timiş-
Bârzava and the Low Timiş Plain, is one of the 
lowest sectors (75-85 m) of the studied area. The 
general slope of the plain is extremely small and it 
has determined strong divagation and dismantling of 
the rivers; it functioned until the 17th century as a 
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vast marsh area spotted by rare hills. This interfluve 
is the southern limit of the formation and spread of 
saline and alkaline soils in Western Romania. In the 
lower basin of the two rivers there are extremely 
favourable conditions for the formation of salty soils 
that look like loose spots within the vertic soils 
(Livezile-Partoş-Banloc-Ofseniţa) and rarely within 
the chernozem soils (Dolaţ-Giera, Soca-Denta), the 
area of eutricambosoils (Ofseniţa-Soca). 
The Low Timiş Plain is the subsidence area 
south from the River Bega, opening at Lugoj like a 
huge spread cone of the rivers Bega, Timiş and 
Bârzava, within the old Quaternary continental 
deltas. With a mean altitude of 88-95 m, the plain is 
characterised by a lack of uniformity of both the 
relief (numerous diffluence, menders, and marshing) 
and of the parental materials. All these features 
determined since the 18th century intensive draining, 
embanking, regularizing, and canalling. Te presence 
of strongly mineralised groundwater at small depths 
favoured the appearance of numerous salty soils that 
differentiate particularly the Diniaş area. 
These fields that have mainly a recent relief 
(though looking rather flat) have, when studied 
thoroughly, frequent bumps represented mainly by 
abandoned meanders of the old watercourses, micro-
depressions and hills made up of coarser materials 
due to the uneven deposits of the alluvial material 
during the floods that crossed the area (Bega, Timiş, 
Bârzava and their tributaries before being turned 
into canals or embanked) and to later setting of the 
loess materials in the soil profile basis. 
Due to the rather varied micro-relief, the plain 
surface is spotted by numerous ponds in spring after 
snow melting and during heavy rainfall, ponds that 
disappear only through water evaporation. 
A general feature of the soils in the low plains 
is that, except for the hilled forms, all other 
categories develop difficulties for the practice of 
agriculture in the area since part of the soils are 
successively affected during the same vegetation 
period by moisture excess in spring and by lack of 
moisture in summer, both factors having limiting 
effects on production. 
Another feature is generated by the 
withdrawal of the Pannonic Lake that left behind a 
vast marshy area [6] that lasted until the end of the 
18th century, when there were still 877,600 ha 
marshes[12] periodically supplied by the numerous 
branches of the rivers that crossed the area south 
from the current River Mureş: Aranca, Galaţca, 
Beregsău, Bega, Timiş, Bârzava, Moraviţa and their 
tributaries. 
The wide structural, economic, and social 
diversity engendered mainly by the forms of relief is 
discernable also in the distribution of the 
agricultural lands, which makes the area one with an 
almost maximum use of the land fund (93.52% of 
the total area is used in different agricultural 
activities such as cereal growing, technical plant 
growing, etc.). 
This is due mainly to the first sanitation 
works of the marshes and to the regularisation of the 
main river beds such as those of Bega, Timiş, 
Bârzava, Moraviţa, etc. started in 1728 and followed 
by other soil and hydro ameliorative works to our 
days.  
The use of agricultural lands is dominated by 
arable lands (84.78% of the studied agricultural 
lands) that cover between 85-90% in some 
communal areas (Beba-Veche 88%, Biled 89%, etc.) 
and, in some communal areas, even above 90% 
(Jimbolia 92%, Comloşul Mare 94%, Lenauheim 
96%); the arable lands in this area have grown 
mainly through hydro ameliorative works. 
Meadows total 53,219 ha (of which 46,763 ha 
of pasture, or 12.72%, and 6,456 ha of haymaking 
fields, or 1.78%), i.e. 14.50% of the agricultural 
lands of the studied area. The areas they cover total 
values that complete the share of arable lands, lands 
covered by vineyards and orchards representing 
only 0.67% (0.19% vineyards and 0.48% orchards). 
Forest fund is represented by lands totalling 
4,834 ha, i.e. 1.23% of the total studied area, with 
the largest share belonging to some territorial 
administrative units located in the Timiş flooding 
meadow (Jebel-Pădureni) covering 1,260 ha, i.e. 
26.07% of the forested lands of the studied area.  
Data presented above show that the diversity 
of the soil and climate conditions of the studied area 
have had a strong influence on the structure of the 
land fund and of the land use, in general, and on 
agricultural lands, in particular (and, implicitly, on 
current and future productivity). 
Due to its location, natural conditions (relief, 
lithology, hydrology, vegetation) are specific to a 
low subsidence, divagation and accumulation plain 
where the main types of soil took shape and evolved 
(aluviosoils, psamosoils, chernozems, pelosoils, 
vertosoils, salsodisoils) illustrating, through their 
geo-biochemical and morphological features the 
main landscape features engendered by ecological 
conditions and determined by the variability of the 
factors (cosmic-atmospheric and earthly-edafic) 
competing to making up the environment of the 
crops (soil quality is closely linked to that). 
The features of the soil cover in the studied 
area, determined by natural conditions, by local 
factors and soil genesis processes in time and space 
and in close relationship with the frequent 
anthropogenic interventions in each soil and land 
unit identified within the studied area, have been 
characterised according to the Romanian Soil 
Taxonomy System (RSTS-2012) and to the 
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Methodology of Soil Studies using the 23 economic 
value indices representing more important, more 
significant, more precise and easier to measure 
features to be found in soil mapping works 
developed after 1987 by territorial SASOs under the 
methodological guidance of the RSAI from 
Bucharest [5,18]. 
Depending on the values of these indices and 
on specific behaviour, for each of the main use 
categories at the time of mapping (PS-pasture, FN-
haymaking fields, AR-Arable) we calculated 
economic value grades based on which we grouped 
the lands in quality classes from I to V (Order of the 
Ministry of Agriculture and Rural Development no. 
278/2011), a group for each 20 points; thus, the 
arable land measuring 311,621 ha (i.e. 84.79% of 
the agricultural area of 367,583 ha) within the 
studied area was classified as follows: 
1. Lands with no limits or restrictions (with 
economic value grades between 81-100 points) 
represented by typical chernozems, cambic 
chernozems and eutricambosoils (groundwater-
moist, little and moderate gleyed), medium texture, 
and neuter reaction, covering 17.13% of the area, 
i.e. 53,398 ha.  
These lands need only a cultivation 
technology suiting the crop assortment and the relief 
features.  
2. Lands with little limits or restrictions(with 
economic value grades between61-80 points) due to 
the clayish-sandy texture, little acid and/or alkaline 
reaction, excess of periodical moisture, covering 
32.39% of the area, i.e. 100,937 ha.  
These lands need periodical works of 
prevention and control of moisture excess (from 
rainfalls or groundwater), semi-fermented organic 
fertilisers and green fertilisers each 1-2 years, and 
lime, dolomite or gypsum amendments depending 
on the values of agro-chemical indices.  
3. Lands with medium limits or restrictions 
(with economic value grades between 41-60 points) 
representing 30.79%, i.e. 95,933 ha of the studied 
area; the soils have moderate and strong acid or 
alkaline reaction with periodical water excess from 
rainfalls, which is a risk of quick acidification of the 
soil, probable nitrogen and phosphorus nutrition 
disturbance during cold sprigs, and probable toxicity 
in most plants.  
These lands need lime, dolomite or gypsum 
amendments at rates established depending 
agrochemical indices every 5-7 years, semi-fermented 
organic fertilisers every 3-4 years, fertilisation with N, 
P, K, improvement of the air-hydric regime with soil 
and hydro ameliorative works (ditches, gutters, canals, 
draining, drainage, etc.).  
4. Lands with high limits or restrictions (with 
economic value grades between 21-40 points) 
representing15.87%, i.e. 49,444 ha, and including 
soils with unfavourable physical, hydro physical, 
and physical and chemical features such as 
vertosoils and pelosoils that need a complex of 
characteristic improvement measures: draining, 
drainage, periodical gypsum amendments. 
5. Lands with severe limits or restrictions 
(with economic value grades between 1-20 points) 
with soils from the class of Hydrosoils and 
Salsodisoils, unsuitable for use as arable lands, 
representing 3.82%, i.e. 11,909 ha of the arable land 




Hough, as geographical area, the studied 
area is located in rather even bioclimate conditions, 
due to the variation of the lithologic and 
hydrological conditions, the soil formation 
processes differs from one location to another, 
determining a wide variability of earthy-edafic 
factors, competing in the growth and yielding 
environment of the plants. 
Knowing the natural conditions and, 
particularly, the ecological potential of the lands 
(defined according to the Methodology of Soil 
Studies by the National Institute for Research and 
Development in Soil Science, Agro-chemistry and 
Environmental Protection in Bucharest (1987) for 
the main crops is of particular importance in the 
qualitative assessment of the lands, which justifies 
the necessity of periodical soil and agrochemical 
mapping.  
Systematic soil and agrochemical mapping 
by the Soil and Agrochemical Study Offices supply 
precious data regarding physical-geographical 
features, soil diversity features, and soil quality 
evolution of a certain geographical area, necessary 
to establish and apply in a differentiated manner 
cultivation technologies, to fundament land 
improvement works and current improvement or 
cultivation technologies, etc.  
Mapping, economic value activity and land 
assessment activity are topical because land, besides 
its features as a historical-natural body, is the most 
important means of production in agriculture and 
forestry and an asset that is subjected to property 
and, implicitly, an exchange item on the market due 
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